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We. Edward tfoixE*, Saturated 
BritisOubject Hehbeut P^£ 
Ptoday, British Subject, and ITeedemck 
E^ Eebbeck, Bntisk Subjec ^ oj 
5 Harland and "Wolff, Limited, of Qwen » 
Island, Belfast, do hereby d , ecl ? 16 J*! 

10 iii and by the ¥ lo ^ g + stat ^ ie ^ 0 ^ok« 
This invention relates to .t™-stroM 
cvoie internal combustion; engines oltM 

i ri ™»TOftfTifiallv disposed at oppo- 

the latter by connecting l°f ^ f 7 ut er 
a common craukpm. and the wu oz o 
30 pistons having ^ jtroke e^ al to or i^ 
than the stroke of the opera . 
W contro l ed by ^£ t(ms £ the 

which *e outer pugs ^Sf?^ 
40 connected to tne tmpa* ' ^ • 01 
comprise tie rods c XaVed "or controlled 
outer pistons and operated or : 

shaft which, m turn. « operai . 

Sin one shaft to the other. 
[Price 1/-] 



The accompanying 4* aw *^X™" " 
matically illnstrate various ^aya of carry- 
i-nrr tlie invention into effect. 

IS Ffca sectional view trough one 
nair of opposed cylinders with the con- 
trolling mechanism for the outer pistons °0 
o3 for the sake of fatness. Pig. 2 
j, a similar sectional tow *»» 
rnntrollinK mechanism for the outer 
p sSe an B d omitting the common crank- 
nin and connecting rods for the inner 
nktons7likemse for the sake of clearness. 
P v£l 3aad 4 are views similar to Fig. 
2 3; shying a difierent form of cou- 
pling meXnism for the outer pistons. 

£ 3* and 4a are face tows, of the 70 
voXembere which connect the tie rods 
7 S ZSir, TWira 2 3 and 4 respectively. 
*T?E ^sectional view through a pair 

shaft geared to the engine crank- 
^Pffl. 1 and 6 it will be seen that the 

pair of inner pistons *™ Sx™?™. 
I a pair of opnosed flinders jE i»d J- 

which are Piank- 85 

Ssf each fitted with an outer piston, P 
an d E l respectively. ^ d 

Jatter are , ™ fe tte eTU i,; 0 f 



rods & whicli are amo »k»".' 
loured to 7 frame member TT disnosetl 95 

frame member H are J° ulA, i** ™+ p j w 

ft nA one on each «de of tbe mank raw 
in ^2%v'leev?s or enideVx R i? ft. 105 

+1ip Todq G dup to the thmtt ol tne 
e?centri T e7K In Kg. 2 the f»» mem. 
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ber H connects all the four tie rods ami 
is arranffed at right angles to the rods (i. 
It "will be apparent that such a frame 
member might he replaced by a -pair of 
5 cross members connecting the tie rods to- 
gether in pairs, one cross member being 
operated by the eccentric and eccentric 
strap at one side of the crank carrying the 
crankpin B, and the other cross member 
10 being operated by the eccentric and eccen- 
tric strap at the opposite side of the said 
crank. 

Fig. 3 shows on arrangement in which 
two members H 3 connect the tie rods G- in 

15 pairs, the members H 5 bein* disposed in 
a plane at right angles to die crankshaft 
axis. Each member H s takes the form of 
a crosshead guide .for a Blide block M 
which reciprocates in the guide member 

20 H 3 and forms the eccentric strap of the 
eccentric E on the crankshaft. As in 
Fig. 2, there are two eccentrics K, one on 
each side of the crank of the common 
crankpin B, each eccentric working in a 

25 block M in one of She guide members W. 
Obviously the two guide members E a 
could be integral with each other or con- 
nected together to form a prismatic frame 
connecting the four tie rods together. 

30 Fig. 4 shows a furtheT arrangement in 
whicn only two tie rods Gr are connected 
to each outer piston F 1 or F 2 through a 
yoke piece JSF^QFig. 4a). The inner end 
of each tie rod G is secured to a slotted 

35 crosshead B? in the slot of which the slide 
block M reciprocates. There are two 
crossheads H*, each guiding a slide block 
M, one for each eccentric £ as in Fig ; 3. 
The crossheads H* slide between guides 

40 L 4 on the engine framing Y and the two 
crossheads BP may be inter-connected or 
integral with each other if desired. . 

In the construction shown in Fig. 5 the 
outer piston F l is connected by a link P 1 

45 to one end of a rocking lever Q l , the other 
end of which is attached to a coupling 
rod E 1 working at its other end on a 
crankpin S or eccentric on an auxiliary 
shaft T. Similarly the outer piston F 2 is 

50 operatively connected to the crankpin B 
by a- link P 2 , rocking lever Or and coup- 
. ling rod Br. The shaft T is geared to the 
engine crankshaft A by gear wheels "W. 
Having now particularly described and 



ascertained the nature of our said inven- 55 
tion, and in what manner the same is to 
be performed, we declare that what we 
claim is : — 

L. A two-stroke internal combustion 
engine of the kind described, having two GO 
opposed pistons in each cylinder of an 
opposed pair of cylinders, each pair of 
inner pistons being connected by connect- 
ing rods to a common crankpin on the 
engine crankshaft, and the corresponding 65 
pair of outer pistons having a stroke equal 
to or less than the stroke of the inner 
pistons and being operatively connected 
to the engine crankshaft by controlling 
mechanism. # 70 

2. An internal combustion engine as 
claimed in claim 1 in which the control- 
ling mechanism comprises tie rods con- 
necting the pair of outer pistons, and a . 
pair of eccentrics or crankpins operating 75 
or controlling said tie rods and arranged 

on opposite sides of the crank carrying the 
crankpin common to the corresponding 
pair of inner pistons. 

3. An internal combustion engine as 80 
claimed in claim 2 in which the tie rods 
connect die pair of outer pistons to a mem- 
ber or members reciprocated by the pair 

of eccentrics or crankpins. 

4. An integral combustion engine as 85 
claimed in claim 2 or 3 in which the tie 
rods connect the pair of outer pistons to a 
pair of guides, one for each of a pair of 
slide members reciprocated by the pair of 
eccentrics or crankpins. 90 

5. An internal combustion engine as 
claimed in claim 1, in which the control- 
ling mechanism for the^ pair of outer 
pistons comprises an auxiliary shaft ope- 
ratively connected to the engine crank- 95 
shaft and operatively connected to the 
pair of outer pistons. 

6. Two-6troke internal combustion 
engines of the kind described constructed 
substantially as herein described with re- 100 
ference to the accompanying drawings. 

Dated this 7th dav of July, 1D39. 
JOHKSOJTS, 
Chartered Patent Agents, 
41, St. Yincent Place, Glasgow, 0.1. 
and 

10, Stafford Street, Edinburgh, 3, 
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